Objective-To examine whether variations in the activities of general practice among family health service authorities can be explained by the populations characteristics and the organisation and resourcing ofgeneral practice.
Introduction
A succession of studies have examined the attributes ofindividual general practitioners and their patterns of work. 14 The approach has deepened our understanding of general practice, showing, for example, the relation between list size and consultation rates. But it has also left much unexplained-for instance, the reasons for the considerable variations in the rates of uptake of cervical smears and immunisation and rates of prescribing and night visiting. As such practice activities have achieved much financial and political visibility since the changes introduced by the government's review' and the new contract it seems important to ask what factors-apart from the idiosyncrasies of individual practitioners-allow us to explain such variations. Specifically, what are the relative contributions of factors such as the characteristics of the population and the organisation and resourcing of general practice?
In our inquiry we shifted the focus of attention from individual general practitioners to the primary health care systems in which they work. In effect there are 90 such health care systems in England: the 90 family health services authorities responsible for the administration of general practice and other primary health care services. The authorities operate within the same legislative and financial framework and administer the same national contract, but they differ in several respects. Firstly, they vary in the size, distribution, and characteristics of the population served: the environmental setting for general practice. Secondly, they vary in terms of the inputs into general practiceits organisation and the resources available. Thirdly they vary in the activities of the general practitioners and their staff-the outputs ofthe system. We explored how far variations in rates of uptake of cervical cytology and immunisation and rates of prescribing and night visiting can be explained by variations in population characteristics and practice inputs and tried to identify which factors are important.
Methods
The data were drawn from the 1987-8 set of family practitioner committee indicators, as revised at 30 September 1989, produced by the Department of Health. The family practitioner committee indicators are, in effect, a compilation of the statistics routinely collected by the department about the populations being served. In this respect they are similar to the performance indicators set for the hospital and community services. These statistics or performance indicators are used by the department (and by regional health authorities) to monitor the management and activities of the services concerned. Collection of data has been introduced largely because of parliamentary pressure for more effective central government control and accountability.7 The family practitioner committees have now been converted into family health services authorities, so to avoid confusion we shall refer to family health services authority (rather than family practitioner committee) indicators in what follows.
The advantage of using the family health service authority.indicators is that they usefully bring together the data regularly collected by the was To interpret the results of these analyses we constructed a "scaffolding" identifying the core components found by multiple regression. This was based on the principle that generally, a desirable multiple regression model is one that accounts for a large proportion of the variation in the variable under consideration, using relatively few predictors whose roles in explaining variation are easily interpreted. '5 In practice, this meant that we selected only those multiple regression models that accounted for over 50% of variation in the observed variable (R2>0 50), and in which this had been achieved with a small number of predictors relative to sample size. Higher rates of uptake of cervical cytology were associated with lower scores on the Jarman underprivileged area index, lower list inflation, a smaller number of general practitioners over 65, and more ancillary staffper practice. These four factors explained 53% of the variation in uptake of cervical cytology between family health services authorities (table II) .
Results
If the Jarman index is taken as a measure of deprivation, it seems that higher uptake of cervical cytology occurred in less deprived areas and in areas with low population mobility. This is unsurprising if we assume that less deprived areas are likely to be more stable. But table III suggests that the effects of these two factors may be independent: there was no strong correlation between list inflation and Jarman scores. The proportion of general practitioners over 65 was correlated with both list inflation (r=0-71) and Jarman scores (r=0 56), suggesting that areas with less deprivation and those with greater population stability both have a smaller percentage of general practitioners over 65.
Interestingly, it was the number of ancillary staff per general practitioner and not the number of practice nurses that had more explanatory power. This may be because there were more ancillaries per practice in areas where there were fewer general practitioners over 65 (r=-0 50). Alternatively it may indicate that administration of the process of call-recall is the key to ensuring high rates of uptake for cervical cytology. IMMUNISATION 
RATES
High rates of immunisation were associated with lower standardised mortality ratios (for the under 65s), a smaller percentage of general practitioners over 65, and more practice nurses per general practitioner. These three factors explained 70% of the variation (table II) . Intercategory correlations (table III) indicated that where standardised mortality ratios were lower, the number of practice nurses per practice was higher (r= -0-53), but there was no strong correlation between either of these variables and the number of general practitioners over 65. So immunisation rates were higher in healthier areas, which tended to have practices with more practice nurses; they were also higher in areas with fewer older general practitioners.
RATES OF PRESCRIBING PER 10 000 POPULATION
Lower rates of prescribing per 10000 population were associated with lower standardised mortality ratios, fewer general practitioners per 10000 patients on lists, a smaller proportion of general practitioners over 65, and a larger number of ancillary workers per general practitioner. These four factors accounted for 69% of variation (table II) .
Healthier areas might be expected to have lower prescribing rates, and these are also strongly associated with better staffed practices. But this does not mean that lower prescribing can always be interpreted as a positive indicator as such rates are also associated with fewer practitioners per patient.
NIGHT VISITING Lower levels of night visiting were related to lower standardised mortality ratios, practices with more nurses per general practitioner, practices with a greater proportion of general practitioners over 65, and practices with small list sizes. There were thus two contrary trends combining to explain variation in night visiting. Lower rates were associated with healthier areas and, in turn, the lower the standardised mortality ratios, the more practice nurses per practice (r=0 53). However, lower rates were also associated with certain types of practice found in areas characterised by a BMJ VOLUME 303 27 JULY 1991
TABLEi iI-Correlations (r>O-5O) between population, input, and outputfamily health services authority performance indicators greater percentage of general practitioners over 65, which in turn were associated with more list sizes under 1000 (r=0 6).
Discussion
The population characteristics and the inputs into the primary health care system selected for this analysis combined to explain a high percentage of variation in outputs between family health services authorities. The percentage of variation explained was in fact higher than is usual in this kind of exercise ranging from 53% for uptake of cervical cytology to 70% for immunisation rates. Standardised mortality ratio was the most consistently important population factor, appearing in three of the four equations. In contrast, the Jarman score, though highly correlated with standardised mortality ratios (r=0-74), appeared in only one equation, as did list inflation.
Though our results show that population characteristics account for some of the variation in outputs, the measures were not specific enough to draw firm conclusions about the exact nature of this relation. For instance, standardised mortality ratios, though often used as a proxy for the health consequences of deprivation, measure the populations's health and to link family health service authority data with information about hospital, community, and social services. Despite such reservation, the analysis found powerful relations between population, input, and output variables with relatively simple techniques. We conclude therefore that treating family health services authorities as discrete primary health care systems and using the family health service authority performance indicators to examine the variations between them is a useful and rewarding basis for studying the dynamics of general practice.
Introduction
Before April 1990 general practitioners could provide child health surveillance for their patients but received no extra remuneration for this service. The introduction of a fee for child health surveillance was accompanied by the requirement that family practitioner committees, as they were then, should establish lists of general practitioners eligible to carry out child health surveillance. A Department of Health circular on child health surveillance in regard to implementation of the new GP contract, sent to regional and district general managers in February 1990, emphasised the importance of agreed policies between district health authorities and family practitioner committees so that child health services would be "provided in a consistent and coherent way." The first policy area mentioned by the circular is "the criteria-based on experience and training during the five years immediately preceding the application-which determine the eligibility of general practitioners to be included on the child health surveillance list." The guidelines for the training and accreditation of general practitioners in child health surveillance produced jointly by the BMJ VOLUME 303 27 JULY 1991
